IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 




In re Application of: 
Lynn Adams et al. 
Serial No. 09/512,260 
Filed: February 24, 2000 



-f-^ -r. ■<> 



Group Art Unit: 1647 
Examiner: R. Deberry 



Atty. Dkt. No. 003037.86702 



For: ENHANCERS OF CFTR CHLORIDE CHANNEL FUNCTION 



BRIEF ON APPEAL 



Michelle Holmes-Son 
Reg. No. 47,660 
BANNER & WITCOFF, LTD. 
1001 G Street N.W. 
Washington, B.C. 20001 




Patent <?n V 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE <5> 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES ^ ^ ^ 



/n re Application of: 
Lynn Adams al. 
Serial No. 09/512,260 
Filed: February 24, 2000 



Group Art Unit: 1647 
Examiner: R. Deberry 
Atty. Dkt. No. 003037.86702 



For: ENHANCERS OF CFTR CHLORIDE CHANNEL FUNCTION 

BRIEF ON APPEAL 

Mail Stop Appeal Brief - Patents 
Commissioner for Patents • 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

An original and two copies of this brief are submitted along with the fee of $160.00. 
Appellants filed the Notice of Appeal on April 9, 2003. Thus a petition for a one-month 
extension of time also accompanies this brief No other fee is believed to be due. If any other 
fee is required, please charge our Deposit Account No. 1 9-073 3 . 

REAL PARTIES IN INTEREST 

The real party in interest in this application is Case Western Reserve University, to which 
this invention is assigned. 

07/10/2003 EAREGftYl 00000155 190733 095i22S0 

08 PCs 2401 160.00 Dfi o 



RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences. 

STATUS OF CLAIMS 

Claims 8-34 are canceled. Claims 1-6 stand rejected and claim 7 is objected to as being 
dependent on a rejected claim. Claims 1-6 are the subject of this appeal and are listed in 
Appendix I. 

STATUS OF AMENDMENTS 

Claims 1 and 2 were amended and claims 8-34 were canceled in an Amendment After 
Final Rejection filed January 9, 2003. An Advisory Action mailed February 14, 2003 indicated 
that the amendments to claims 1 and 2 would not be entered. 

SUMMARY OF THE INVENTION 

Cystic fibrosis is a genetic disease conraionly characterized by excessive production 6f 
thick mucus in the airways. The genetic defect that causes cystic fibrosis is a mutation in the 
gene encoding CFTR, a chloride channel located in the apical membrane of epithelial cells. 
(Page 1, lines 13-14.) Approximately 25% of the known mutations in CFTR produce a mutant 
protein that is transported to the apical membrane of epithelial cells but that has only low-level 
activity. (Page 2, line 24 to page 3, line 2.) 

The invention is directed toward isolated polypeptides comprising a portion of cystic 
fibrosis transmembrane conductance regulator (CFTR) protein. (Page 3, lines 11-13.) The 
portion consists of between 18 and 100 amino acid residues. (Page 6, lines 18-23.) The portion 



comprises 18 amino acid residues as shown in SEQ ID NO:l. (Page 3, lines 14-15.) The 
polypeptides of the invention are used to enhance the function of wild type or mutant CFTR 
proteins that are transported to the apical membrane but that have only low-level activity. (Page 
7, lines 11-12.) 

ISSUES 

1. Tsui does not anticipate properly construed claims 1 and 2 because Tsui does not 
expressly or inherently teach a portion of CFTR protein that consists of between 18 and 
100 amino acid residues. 

2. The combination of Tsui, Welsh, and Langel does not render properly construed claims 
3-6 obvious because it does not teach or suggest a portion of CFTR protein that consists 
of between 1 8 and 100 amino acid residues. 

GROUPING OF CLAIMS 

• Claims 1 and 2 stand or fall together with respect to issue 1 . 

• Claims 3-6 stand or fall together with respect to issue 2. 

ARGUMENT 

1. Tsui does not anticipate properly construed claims 1 and 2 because Tsui does not 
expressly or inherently teach a portion of CFTR protein that consists of between 18 
and 100 amino acid residues. 

Claims 1 and 2 stand rejected xmder 35 U.S.C. § 102(e) as anticipated by Tsui et al, U:S. 
Patent 5,776,677 ("Tsui"). 

Before addressing the issue of whether claims are patentable they must be construed. 
Finnigan Corporation v. United States International Trade Commission, 180 F.3d 1354 (Fed. 
Cir. 1999). The M.P.E.P. and patent laws provide guidance to the Patent Office on proper 
construction of claims. Dxiring examination of a patent application the Patent Office construes 



the pending claims giving them "the broadest reasonable interpretation consistent with the 
specification." M.P.E.P. §2111. Each claim is an entity which must be considered as a whole. 
General Foods v. Studiengesellschaft Kohle MbH, 972 F.2d 1272 (Fed. Cir. 1992). All 
limitations in a claim must be considered meaningful. Lantech, Inc, v. Keip Machine Company, 
F.3d 542 (Fed. Cir. 1994) citing Perkin-Elmer Corporation v. Westinghouse Electric 
Corporation, F.2d 1528 (Fed. Cir. 1987). The words of the claim must be given their plain 
meaning unless applicant has provided a clear definition in the specification. In re Zletz, 893 
F.2d319(Fed. Cir. 1989). 

Claims 1 and 2 recite: 

1 . An isolated polypeptide comprising a portion of CFTR (cystic 
fibrosis transmembrane conductance regulator) protein wherein 
said portion consists of between 1 8 and 1 00 amino acid residues, 
wherein said portion comprises 1 8 amino acid residues as shown in 
SEQ ID NO: 1. 

2. The polypeptide of claim 1 wherein the portion of CFTR 
protein comprises 22 amino acid residues as shown in SEQ ID NO: 
2. 

Claims 1 and 2 are directed to isolated polypeptides. Claim 1 recites an isolated 
polypeptide that comprises a "portion of CFTR (cystic fibrosis transmembrane conductance 
regulator) protein." (Claim 1, lines 1-2.) The recited portion is within an isolated polypeptide 
because the claim recites that the "isolated polypeptide compris[es] a portion of the CFTR 
protein". This indicates that the polypeptide may also contain other sequences. A "portion" is a 
part separated from a whole. See Webster's II New College Dictionary, Copyright 2001 by 
Houghton Mifflin Company, definition 2; Exhibit A. Thus the plain meaning of a "portion" of 
CFTR protein is a part separated from a whole CFTR protein. Claims 1 and 2 recite two 
characteristics of the "portion" of CFTR protein: (1) the portion of CFTR protein "consists of 
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between 18 and 100 amino acid residues" (claim 1, lines 2-3); and (2) the portion of CFTR 
protein "comprises 18 amino acid residues as shown in SEQ ID NO:!" (claim 1, line 3) or 
"comprises 22 amino acid residues as shown in SEQ ID NO:2" (claim 2, lines 1-2). "Consists 
of is closed claim language which limits the "portion," excluding any number of amino acid 
residues more than 100 in the portion. Thus, claims 1 and 2 require that the portion of CFTR 
protein contain no more than 100 amino acid residues and that it comprise the 18 amino acid 
residues as shown in SEQ ID NO:l (claim 1) or the 22 amino acid residues as shown in SEQ ID 
NO:22 (claim 2). As mentioned above, the isolated polypeptide that comprises the portion of 
CFTR may contain other sequences, however, due to the constraints on the term "portion," the 
other sequences must be non-CFTR sequences. The "portion" of CFTR in the polypeptide may 
not contain more of CFTR than 100 amino acids, because that would deprive the term "said 
portion consists of between 18 and 100 amino acids" of any meaning. Moreover, the isolated 
polypeptide can certainly not comprise full-length CFTR because that would not give meaning to 
the recited term "a portion of CFTR."^ Thus properly construed claims 1 and 2 are directed to an 
isolated polypeptide that comprises no more than 100 amino acids of CFTR protein and may 
optionally contain other non-CFTR sequences. 

Anticipation under 35 U.S.C. § 102 requires that "each and every element as set forth in 
the claim is found, either expressly or inherently described, in a single prior art reference." 
Verdegaal Bros., Inc, v. Union Oil Co., 814 F.2d 628, 631, 2 U.S.P.Q.2d 1051, 1053 (Fed. Cir. 
1987). 

Tsui teaches the nucleic acid and amino acid sequence of fiill-length CFTR polypeptide: 

' The Patent Office apparently agrees with the construction of the terms "[a]n isolated polypeptide comprising a 
portion of CFTR protein*' as not reading on full-length CFTR because it has found claim 7 to be allowable over full- 
length CFTR, and claim 7 contains the same terms. 



"an ORF [open reading frame] capable of encoding a polypeptide of 1480 amino acids (FIG. 1)." 
(Column 21, lines 24-27.) Tsui also teaches portions of the CFTR protein. The portions of the 
CFTR protein are disclosed as SEQ ID NOs: 18-43. Each of these portions is 109, 1 10, or 1 1 1 
amino acid residues in length. See § (i)(A) for each of SEQ ID NO:s: 18-43 of Tsui. 

By definition, Tsui's full-length CFTR is not a portion. Moreover, the full-length, 1480 
amino acid-residue CFTR sequence taught by Tsui is far larger than the 100 amino acid residue 
maximum of the portion of CFTR protein recited in claim 1 and dependent claim 2 ('^vherein 
said portion consists of between 18 and 100 amino acid residues"). Thus the full-length CFTR 
polypeptide taught by Tsui is not a polypeptide comprising a ''portion" of CFTR that "consists of 
between 18 and 100 amino acid residues." 

Tsui's polypeptides of 109, 1 1 0, or 1 1 1 amino acid residues of CFTR protein are also 
larger than the at-most 100 amino acid residues of the portion of CFTR protein recited in claim 1 
and dependent claim 2. Thus, Tsui does not teach any polypeptide that comprises a "portion" of 
CFTR that "consists of between 18 and 100 amino acid residues" as recited in claims 1 and 2. 

Furthermore, the CFTR polypeptides taught by Tsui as SEQ ID NOs: 1 8-43 do not 
comprise "18 amino acid residues as shown in SEQ ID N0;1" as required by claim 1. The 
amino acid sequence of each of Tsui's SEQ ID NOs:18-43 was aligned with SEQ ID NO:l of the 
instant application using the Basic Local Alignment Search Tool algorithm (Altschul et al, 
(1990) J. Mol Biol 275(3):403-10). None of Tsui's SEQ ID NOs: 18-43 share amino acid 
sequence identity with the 1 8 amino acid residues of SEQ ID NO: 1 . See Exhibit B. The 1 8 
amino acid residues of SEQ ID NO: 1 are included in the 22 amino acid residues of SEQ ID 
NO:2. Because none of Tsui's SEQ ID NOs: 18-43 comprise the 18 amino acid residues of SEQ 
ID NO: 1, none of Tsui's SEQ ID NOs: 1 8-43 comprise the 22 amino acid residues of SEQ ID 
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NO:2. Thus none of Tsui's SEQ ID NOs: 18-43 are polypeptides that comprise a portion of 
CFTR protein that "comprises 18 amino acid residues as shown in SEQ ID N0:1" (as required 
by claim 1) or "comprises 22 amino acid residues as shown in SEQ ID N0:2" (as required by 
claim 2). 

In asserting that Tsui anticipates claims 1 and 2, the Patent Office has ignored the well- 
established rules of proper claim construction and assigned no meaning to the recitation that the 
polypeptide comprises a "portion" of CFTR protein that "consists of between 18 and 100 amino 
acid residues." Tsui does not explicitly or inherently disclose each and every element of 
properly construed claims 1 and 2. The rejection should be reversed. 

2. The combination of Tsui, Welsh, and Langel does not render properly construed 
claims 3-6 obvious because it does not teach or suggest a portion of CFTR protein 
that consists of between 18 and 100 amino acid residues. 

Obviousness is a question of law based on findings of fact. Graham v. John Deere 
Company, 383 U.S. 1, 17-18 (1966). An obviousness analysis requires determination of certain 
facts: 

Under § 103, the scope and content of the prior art are to be 
determined; differences between the prior art and the claims at 
issue are to be ascertained; and the level of ordinary skill in the 
pertinent art resolved. 

Id. In rejecting claims under 35 U.S.C. § 103, the examiner bears the initial burden of presenting 
a prima facie case of obviousness. In re Oetiker, 977 F.2d 1443, 1445 (Fed. Cir. 1992). To 
establish prima facie obviousness of a claimed invention, all of the claim limitations must be 
taught or suggested by the prior art. In re Royka, 490 F.2d 981 (CCPA 1974). 

The U.S. Patent and Trademark OfBce asserts that the combination of Tsui, in view of 
Welsh et aL, U.S. Patent WO 95/25796 ("Welsh"), and Langel et al, 6,025,140 ("Langel") 
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renders claims 3-6 obvious under 35 U.S.C. § 103(a). The rejection over the combination of 
Tsui, Welsh, and Langel fails to meet the legal standard for obviousness because the combination 
does not teach or suggest a polypeptide comprising a portion of CFTR protein that "consists of 
between 18 and 100 amino acid residues." 

Each of the rejected claims is directed to isolated polypeptides. Independent claim 1, 
discussed above, from which claims 3-6 depend, requires that an isolated polypeptide comprises 
a portion of CFTR protein. The portion has two recited characteristics. The portion consists of 
between 18 and 100 amino acid residues and the portion comprises the 18 amino acid residues as 
shown in SEQ ID NO:l. As discussed above, Tsui does not teach a polypeptide comprising a 
portion of CFTR protein that "consists of between 18 and 100 amino acid residues." Neither of 
the secondary references remedies this defect in Tsui. 

Welsh teaches truncated CFTR proteins that retain CFTR protein activity. Welsh defines 
a truncated CFTR protein as a "polypeptide that exhibits CFTR activity [and] includes the MSD- 
1 [membrane spanning domain- 1], NBD-1 [nucleotide binding domain- 1] and R [regulator] 
domains of CFTR." (Page 18, lines 21-23.) This truncated CFTR protein does not consist of 
'1)etween 18 and 100 amino acid residues" as required by claim 1. In fact, each of the MSD-1, 
NBD-1, and R domains of CFTR individually contains more than 100 amino acid residues. The 
MSD-1 domain contains 285 amino acid residues. "'MSD-1 or Membrane Spanning Domain- T 
refers to the amino terminal membrane spanning domain of CFTR that includes an amino acid 
sequence that spans from about amino acid residue 76 to residue 360 of CFTR." (Page 19, line 
23 to page 20, line 2.) The NBD-1 domain of CFTR protein contains 349 amino acid residues. 
"'NBD-1 or Nucleotide Binding Domain- r refers to the amino terminal nucleotide binding 
domain of CFTR, including an amino acid sequence that spans from about amino acid residue 
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360 to residue 708 of foil length CFTR." (Page 19, lines 15-18.) The R domain of CFTR 
protein contains 241 amino acid residues. "The R domain of CFTR, which, thus, regulates anion 
passage through the CV channel, is encoded by exon 13 of the genomic CFTR gene, and includes 
a 241 amino acid sequence spanning from about amino acid residue 590 to residue 830 of foil 
length CFTR." (Page 19, lines 7-11.) Thus Welsh's truncated CFTR proteins are not 
polypeptides that comprise a portion of CFTR that consist of ^'between 1 8 and 1 00 amino acid 
residues." 

Langel also does not teach or suggest a polypeptide comprising a portion of CFTR 
protein as recited in claim 1 . Langel teaches peptides that transport nucleic acid analogs across a 
lipid membrane and deliver the nucleic acid analogues to structures such as RNA, DNA, 
enzymes, receptors, or regulatory elements. (Column 5, lines 47-53.) Langel does not teach a 
CFTR protein or any portion of a CFTR protein and cannot remedy the defect of Tsui and Welsh. 

Thus, Tsui, Welsh, and Langel neither alone nor in combination teach or suggest a 
polypeptide that comprises a portion of CFTR protein that "consists of between 18 and 100 
amino acid residues" as recited in claim 1 . 

The Patent Office has ignored the recitation that the "portion" of the CFTR protein 
"consists of between 18 and 100 amino acid residues." As a result of doing so, the Patent Office 
has cited a combination of prior art that fails to teach or suggest all the limitations of the claims. 
Thus, a prima facie case of obviousness of claims 3-6 has not been made. The rejection should 
be reversed. 



CONCLUSION 

For the reasons given above, the rejection of claims 1 and 2 under 35 U.S.C. § 102(e) and 
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the rejection of claims 3-6 under 35 U.S.C. § 103(a) are improper. The Board of Patent Appeals 
and Interferences should reverse the rejections. 

Respectfully submitted. 



Date: July 9, 2003 



BANNER &WITCOFF 
1001 G Street, N.W., Eleventh Floor 
Washington, D.C. 20001-4597 
(202) 824-3000 



By-.aliJMMiji/k- 



Michelle Holmes-Son 
Registration No. 47,660 
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APPENDIX I. APPEALED CLAIMS 

1. An isolated polypeptide comprising a portion of CFTR (cystic fibrosis transmembrane 
conductance regulator) protein wherein said portion consists of between 18 and 100 amino acid 
residues, wherein said portion comprises 1 8 amino acid residues as shown in SEQ ID NO: 1 . 

2. The polypeptide of claim 1 wherein the portion of CFTR protein comprises 22 amino acid 
residues as shown in SEQ ID NO: 2. 

3. The polypeptide of claim 1 wherein the polypeptide is fused to a membrane-penetrating 
peptide. 

4. The polypeptide of claim 2 wherein the polypeptide is fused to a membrane-penetrating 
peptide. 

5. The polypeptide of claim 3 wherein the membrane-penetrating peptide is selected from the 
group consisting of: VP-22 (SEQ ID NO: 3), (SEQ ID NO: 4), and (SEQ ID NO: 5). 

6. The polypeptide of claim 4 wherein the membrane-penetrating peptide is selected fi'om the 
group consisting of: VP-22 (SEQ ID NO: 3), (SEQ ID NO: 4), and (SEQ ID NO: 5). 

7. The polypeptide of claim 1, wherein the portion of CFTR protein consists of a sequence of 
amino acid residues as shown in SEQ ID NO: 2, and wherein the portion is fi^ee of 
phosphorylation. 
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Assistant Director for Patents 
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Sir: 

An appeal brief and the requisite fees are being filed concurrently with this paper. We 
believe no fee is due in connection with this request. If any fee is due, please charge ovir Deposit 
Account No. 19-0733. 



Please admit exhibits A and B during consideration of the appealed claims. 

Remarks 

Please admit and consider exhibits A and B during consideration of the appealed claims. 

Exhibit A . Exhibit A is a page from the Webster's II New College Dictionary containing 

the definition of "portion." It is provided to rebut the allegation of the Patent Office that the 

claims read on fiill-length cystic fibrosis transmembrane conductance regulator (CFTR) protein. 

Advisory Action, page 2, lines 10-11. Exhibit A was not submitted earlier because appellants 
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believed that the arguments and claim amendments submitted in response to the Office Action 
dated May 7, 2003 and in response to the Final Office Action dated October 9, 2002 were 
sufficient to clarify that the claims do not read on fiiU-length CFTR and to overcome the 
rejections. 

Exhibit B . Exhibit B presents the results of aligning SEQ ID NOs: 18-43 taught by Tsui 
with SEQ ID NO;l of the instant application using the Basic Local Alignment Search Tool 
algorithm. Claim 1, the only independent claim of the application requires that an isolated 
polypeptide comprise a portion of CFTR protein that "comprises 18 amino acid residues as 
shown in SEQ ID NO:l." The Exhibit provides evidence that none of the firagments of CFTR 
protein taught by Tsui contain SEQ ID N0:1 of the instant application. Exhibit B was not 
submitted earlier because appellants believed that the argument submitted in the response to 
Final Office Action would be sufficient to overcome the rejection of the claims over Tsui. 

Entry of Exhibits A and B is respectfijUy requested. 
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Date: July 9, 2003 




Michelle L. Holmes-Son 
Registration No. 47,660 



BANNER & WITCOFF 
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^^«C&P:'K'"' ^ r;."^"- sate.) a planTi' 

>-^ul ii^t 'H ^f^'"; ^"^.^"S ^"hy stents and leaves, esp P grandi- 
'i^ated for us vanously colored flowers that open only in sun- 

^^^■Pmare. to'^re.^'.''?!;'"?;.^^*"- ^^^^^ < OFr. poser < 



It. pausfl. pause, -see pause.) ~vi. i. To 



be hw which 'f* 
oi noise , 



ou out ththin tAthis ucut ur trrge y youne 
2h vision a about, item, edible ■ * 



gallop, circus 



assume or hold a position or posture, as in silting for a portrait 2 Tn 
aff ct a P-';cular mental att.tude. 3 To pretend t'o be «Kan thi 

a™;:fceor;'ut'fo]:a'; % '.frpr^bS>'" VT^'L^f ^» 

'o?;*hr;f.^rs,tSes,'^^'d ^o?es'°""^^"-' ^"'^"^ 
pos-er" (pd'zar) n. One who poses. 

pos.i.grade (pdz'i-grad') ai/,. posi(tive) + (retro)gradf 1 Of n^r 

mal y laid down < ponere. to place.) I. Marked by or SiZz ce • 
mov^;/'"'"!,""' ^"r»"on positive reply> 2 M« "red or 
moving m a direction of increase, progress, or forward motion 3 
Openly or explicitly laid down or expressed <a posit^ daim> 4 Ad' 
mitting of no doubt : irkefutabie. 5. a. Determined or set S^n op^„. 
ion or assert,™ : confident <a positive at,i.ude> b. Overconfident 
dogmatic 6. Formally or arbitrahly determined : prescribed 7 Con' 
aZ CaI ""T'"^ "'^ matters Compose^of 

S ^"^^ the presence of a particular disease con 

dr ,on or organism <a positive TB test> 14. Biol Ind catmg or 
marked by response or motion toward the source of a s imuius 15 
Having the areas of light and dark in their original and normal re a' 
t orrship, as m a photographk print made from a negative 16 of e- 

3 i'thls deS.e""'""^?^'''-'''^'." °' =*«tive or adveS L a 

fs^iv/;^?riprioT:"ti--j^ 

man k„„vledge and precise thought, b. The'appli on of ^ do"" 
^.ne in logic, epistemology, and ethics. 2. The system of AuPuste 

™ Thi."'^"* i° t"'"'"^^ '"^ -"etaphysics and dep3ing 

on a hierarchy of the sciences, beginning with mathematics iS cul 

"tidroTreirtr;:,"*"'' * • -ip- 

ISr,'!*''?"''*""? IP«^'' "6'ne jm) /,. (NLat. < positron 1 A 
short- ived association of an electron and a pisiiton bound toeeX in 
a configuration resembling the hydrogen atom * " 

"coumv '^"l"" com,„»us. power of the 

?r Snl: ^. TsTarfe^ ^ ^ ^ • 

pos-sess (ps-zes' l vt. -sessed, -scss-ing, -sess-es IME oosse, 
sen < OFr. possessor < Lat. poss/dcr. : poti/capable "Xe^sf, i 
1. To have as properly : own. 2. To have as a quality characteristic ,r 
attnbute <possessed much courage> 3. To acquireUsie?, of or have 
knowledge of <posscss secret information> 4^ To gain or exert influ 

ZnT,'-°°'-"''"l """""-^ 5- To control or ma^. 
tain ,n a given condition Kpouessed my equanimity despite the 



I EXHIBIW 

FSLLGTPVLKDINFKIERGQLLAVAGSTGAGKTSLLMMIMGISF 
CSQFSWIMPGTIKENIIFGVSYDGEGGITLSGGQRARISLARAV 
YKDADLYLLDSPFGYLDVLTEK 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMIM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 110 




Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO: 19 

YTEGGNAILENISFSISPGQRVGLLGRTGSGKSTLLSAFLRDSIT 

LQQWRKAFGVIPQKVFIFSGTFRVDGGCVLSHGHKQLMCLAR 

SVLSKAKILLLDEPSAHLDPVTYQ 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMIM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-20031 

Sequence 1 Icl|seq_l Length 111 




NCB! 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence 1 =Tsui SEQ ID NO:20 

PSRKEVKILKGLNLKVQSGQTVALVGNSGCGKSTTVQLMQRIG 

VVSQEPVLFATTIAENIRYGRENVGERGAQLSGGQKQRIAIAR 

ALVRNPKILLLDEATSALDTESEA 

Sequence 2=application SEQ ID NO: 1 
GLEISEEINEEDLKECFF 





Blast 2 Sequences results 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-20031 



Sequence 1 lcl|seq_l 



Length 110 



Sequence 2 lcl|seq_2 Length 1 8 
No significant similarity was found 



Sequence l=Tsui SEQ ID N0:21 

PTRPDIPVLQGLSLEVKKGQTLALVGSSGCGKSTVVQLLERLGI 

VSQEPILFDCSIAENIAYGDNSRGDKGTLLSGGQKQRIAIARAL 

VRQPHILLLDEATSALDTESEK 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 




BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 



Sequence 1 lcl|seq_l 



Length 110 



Sequence 2 lcl|seq_2 Length 1 8 
No significant similarity was found 



Sequence l=Tsui SEQ IDNO:22 

PSRSEVQILKGLNLKVKSGQTVALVGNSGCGKSTTVQLMQRIG 
VVSQEPVLFATTIAENIRTyrGREDVGERGAQLSGGQKQRIAIAR 
ALVRNPKILLLDEATSALDTESEA 

Sequence 2=application SEQ ID NO: 1 
GLEISEEINEEDLKECFF 





Blast 2 Sequences results 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 (Apr-09-2003] 



Sequence 1 



lcl|seq_l 



Length 112 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:23 

PTRPNIPVLQGLSLEVKKGQTLALVGSSGCGKSTVVQLLERLG 
EVSQEPILFDCSIAENIAYGDNSRGDKGTQLSGGQKQRIAIARA 
LVRQPHILLLDEATS ALDTESEK 

Sequence 2=application SEQ ID NO: 1 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMIM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 110 




NCBl 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:24 

PSRANIKILKGLNLKVKSGQTVALVGNSGCGKSTTVQLLQRIG 
VVSQEPVLSFTTIAENIRYGRGVGDRGAQLSGGQKQRIAIARA 
LVRNPKILLLDEATSALDTESEA 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 




1> NCBl 



Blast 2 Sequences results 



PubMed 



Entrez 



BLAST 



Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 109 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:25 

PTRANVPNLQGLSLEVKKGQTLALVGSSGCGKSTVVQLLERLG 

IVSQEPILFDCSIAENIAYGDNSRGDKGTQLSGGQKQRIAIARA 

LIRQPRVLLLDEATSALDTESEK 

Sequence 2=application SEQ ID NO: 1 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMIM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 110 




NCR 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:26 

DTRSDVEIYKDLSFTLLKEGKTYAFVGESGCGKSTILKLIEIGV 
VSQDPLLFSNSIKNNIKYSLYSLSNASKLSGGQKQRISIARAIM 
RNPKILILDEATSSLDNKSEY 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




NCB 



Blast 2 Sequences results 



PubMed 



Entrez 



BLAST 



OMIM 



Taxonomy 



Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 109 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:27 

ISRPNVPIYKNLSFTCDSKKTTAIVGETGSGKSTFMNLLLRFSI 
VSQEPMLFNMSIYENIKFGREDAPYGKSLSGGQKQRIAIARAL 
LREPKILLLDEATSSLDSNSEK 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMtM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 109 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:28 

PSRPSEAVLKNVSLNFSAGQFTFIVGKSGSGKSTLSNLLLRITV 
VEQRCTLFNDTLRKNILLGSTDSGTGGVTLSGGQQQRVAIARA 
FIRDTPILFLDEA VS ALDIVHRN 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 



PubMed Entrez BLAST OMiM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|sec|_l Length 110 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:29 

PSAPTAFVYKNMNFDMFCGQTLGIIGESGTGKSTLVLLLTKISV 

VEQKPLLFNGTIRDNLTYGLQDERIDTTLLSGGQAQRLCIARA 

LLRKSKILILDECTSALDSVSSS 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 




BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 



Sequence 1 lcl|seq_l 



Length 110 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:30 

YKPDSPVILDNINISIKQGEVIGIVGRSGSGKSTLIKLIQRVGVV 

LQDNVLLNRSIIDNISLAPGMSGEQGAGLSGGQRQRIAIARALV 

NNPKILIFDEATSALDYASEH 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMiM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 

Sequence 1 lcl|seq_l Length 110 




^ NCBI 



Sequence 2 lcl|secL_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:31 

IPAPRKHLLKNVCGVAYPGELLAVMGSSGAGKTTLLNALAFR 

CAYVQQDDLFIGLIAREHLIFQAMVRPGRVKGLSGGERKRLAF 

ASEALTDPPLLICDEPTSGLDSFTAH 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 



PubMed Entrez BLAST OMiM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2,2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 111 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:32 

KSLGNLKILDRVSLYVPKFSLIALLGPSGSGKSSLLRILAGMSF 
VFQHYALFKHMTVYENISFGLRLRFEYPAQLSGGQKQRVALA 
RSLAIQPDLLLDEPFGALDGELRR 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 



PubMed Entrez BLAST OMiM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seqL_l Length 110 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:33 

QDVAESTRLGPLSGEVRAGRILHLVGPNGAGKSTLLARIAGYL 
SQQQTPPFATPVWHYLTLHQHDKTRGRSTNQLSGGEWQRVRL 
AAVVLQITLLLLDEPMNSLDVAQQSA 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 




S tsJCBl 



Blast 2 Sequences results 



PubMed 



Entrez 



BLAST 



OMIM 



Taxonomy 



Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 1 1 1 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:34 

FYYGKFHALKNINLDTAKNQVTAFIGPSGCGKSTLLRTFNKVG 

MVFQKPTPFPMSIYDNIAFGVRLFHQSGYSLSGGQQQRLCIAR 

GIAIRPEVLLLDEPCSALDPISTG 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 



PubMed Entrez BLAST OMIM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2,2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 110 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:35 

RRYGGHEVLKGVSLQARAGDVISIIGSSGSGKSTFLRCINFGIM 
VFQHFNLWSHMTVLENVMEAPIQVGKYPVHLSGGQQQRVSIA 
RALAMEPDVLLFDEPTSALDPELVG 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




NCB 



Blast 2 Sequences results 



PubMed 



Entrez 



BLAST 



OMIM 



Taxonomy 



Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2,2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 111 



Sequence! lcllseq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:36 

KAWGEVVVSKDINIDIHEGEFVVFVGPSGCGKSTLLRMIAGVG 

MVFQSYALYPHLSVAENMSFGLKPADRKPKALSGGRQQRVAI 

GRTLVAEPSVFLLDEPLSNLDAALRV 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMiM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 

Sequence 1 lcl|seq_l Length 1 1 1 




NCBI 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:37 

TPDGDVTAVNDLNFTLRAGETLGIVGESGSGKSQTAFALMGIS 
MIFQDPMTSLNPYMRVGEQLMEVLMKMYPHEFSGGMRQRVM 
lAMALLCRPKLLIADEPTTALDVTVQA 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 




> NCBI 



Blast 2 Sequences results 



PubMed 



Entrez 



BLAST 



OMIM 



Taxonomy 



Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 1 1 1 



Sequence! lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:38 

QPPKTLKAVDGVTLRLYEGETLGVVGESGCGKSTFARAIIGIQ 
MIFQDPLASLNPRMTIGEIIAEPLRNRYPHE FSGGQC Q R I G I A R A L 
ILEPKLIICDDAVSALDVSIQA 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 



% NGBI 



Blast 2 Sequences results 



PubMed 



Entrez 



BLAST 



Taxonomy 



Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 1 1 1 



Sequence! lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:39 

KAVPGVKALSGAALNVYPGRVMALVGENGAGKSTMMKVLTG 

AGIIHQELNLIPQLTIAENIFLGREFVDKLVGDLSIGDQQMVEIA 

KVLSFESKVIIMDEPTCALIDTETE 

i 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 



PubMed Entrez BLAST OMIM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 1 1 1 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:40 

VDNLCGPGVNDVSFTLRKGEILGVSGLMGAGRTELMKVLYGIS 

EDRKRDGLVLGMSVKENMSLTALRYEQAIGLLSGGNQQKVAI 

ARGLMTRPKVLILDEPTPGVDVGAKK 

Sequence 2=application SEQ ID N0:1 
GLEISEEINEEDLKECFF 



Blast 2 Sequences results 



PubMed Entrez BLAST OMiM Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq_l Length 1 1 1 




NCR: 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence 1-Tsui SEQ ID N0:41 

LTGARGNNLKDVTLTLPVGLFTCITGVSGSGKSTLINDTLFTYT 
GVFTPVRELFAGVPESRARGYTPGGQSATTLSGGEAQRVKLAR 
ELSKRGLYILDEPTTGLHFADIQQ 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 



PubMed Entrez BLAST OM!M Taxonomy Structure 



BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 
Sequence 1 lcl|seq__l Length 111 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:42 

KSYGGKIVVNDLSFTIAAGECFGLLGPNGAGKSTIIRMILGIGI 

VSQEDNLDLEFTVRENLLVYGRYFNTRVADLSGGMKRRLTLA 

GALINDPQLLILDEPTTGLDPHARH 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 





Blast 2 Sequences results 



Sequence 1 lcl|seq_l Length 1 1 1 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



Sequence l=Tsui SEQ ID NO:43 

AYLGGRQALQGVTFHMQPGEMAFLTGHSGAGKSTLLKLICGI 

GMIFQDHHLLMDRTVYDNVAIPLIIAKNFPIQLSGGEQQRVGIA 

RAVVNKPAVLLADEPTGNLDDALSE 

Sequence 2=application SEQ ID NO:l 
GLEISEEINEEDLKECFF 




Blast 2 Sequences results 




BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.6 [Apr-09-2003] 



Sequence 1 lcl|seq_l 



Length 111 



Sequence 2 lcl|seq_2 Length 18 
No significant similarity was found 



